The involvement of phospholipase C in crystal induced human neutrophil activation.
To investigate the involvement of phospholipase C (PLC) in the signal transduction pathway leading to neutrophil activation by inflammatory microcrystals. Neutrophil chemiluminescence, superoxide anion generation, and degranulation responses to opsonized crystals were measured in the presence of U73122, a specific inhibitor of PLC. Phospholipase Cgamma2 (PLCgamma2) activity was measured by Western blotting. U73122 was shown to inhibit neutrophil activation induced by plasma opsonized crystals of calcium pyrophosphate dihydrate (CPPD) and monosodium urate monohydrate. The IC50 for inhibition of crystal induced respiratory burst (measured by chemiluminescence) was roughly 3 microM. No inhibition of crystal induced respiratory burst was observed using U73343, an inactive analog of U73122. These results show the pivotal role of PLC in neutrophil respiratory burst activation by both crystals. Superoxide anion generation and degranulation responses of neutrophils to CPPD crystals were also strongly inhibited by U73122 at a concentration of 10 microM, supporting the concept of direct involvement of PLC in signal transduction pathways leading to crystal induced oxidase activation and degranulation responses. CPPD crystals caused a sustained increase in the tyrosine phosphorylation levels of PLCgamma2 in neutrophils. We conclude that PLC plays a central role in signal transduction pathways leading to respiratory burst and degranulation responses in neutrophils activated by inflammatory microcrystals, and that PLCgamma2 may be the isoform involved in these pathways.